Potential parameters in the simulation
The general AMBER force field (GAFF) 1 is employed to describe the intermolecular and intramolecular interactions of DNTT molecules. In GAFF, the total energy of the system, E pair , includes five components: the bond, angle, dihedral, van der Waals interaction (Lennard-Jones potential, L-J potential) and electrostatic terms, as presented 
where, r b and θ are the bond length and angle, respectively; subscript "eq" represents the equilibrium condition; k r , k θ and v n are force constants; n is multiplicity and  is phase angle for dihedral angle parameters; r is the distance between atoms; ε is the depth of potential well; σ is the zero energy separation distance; C is an energy-conversion constant; q is the charge; subscripts "i" and "j" represent atoms. The cutoff distances for L-J potential and electrostatic terms are 10 Å. The detailed GAFF parameters used in the simulation are shown in Tables S1-S7.
The second-generation reactive empirical bond order (REBO) potential is applied to describe the C-C interaction in graphene. 2 The L-J potential is also employed to describe the van der Waals interaction of graphene and DNTT as below:
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where,  is the coupling strength factor to tune the interaction strength between graphene and DNTT. The cutoff distances for the van der Waals interaction of graphene and DNTT are 10 Å. The L-J potential parameters for interaction of graphene and DNTT are calculated from the universal force field (UFF) 3 as shown in Table S8 . represent only "C" in hydrogenated graphene participates in the interfacial thermal transport with DNTT and the interaction between "H" of hydrogenated graphene and DNTT is turned off; " C-X = 0" and " H-X  0" (blue triangle symbols) represent only "H" in hydrogenated graphene participates in the interfacial thermal transport with DNTT and the interaction between "C" of hydrogenated graphene and DNTT is turned off. It can be observed that the contribution from "C" of hydrogenated graphene to interfacial thermal transport is much larger than that from "H" of hydrogenated graphene. at DNTT vacancy concentration of 3.13% and 6.25%.
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